Background-Dystonia is a neurological disorder characterized by involuntary twisting movements and postures. The neck is among the most commonly affected regions, and diagnosis can be made readily through a simple clinical evaluation. The goal of this study was to explore how long it took patients to receive a diagnosis of cervical dystonia after symptom onset.
Introduction
The dystonias are a group of disorders characterized by excessive involuntary contractions of muscles, often leading to abnormal postures, or twisting or repetitive movements (1) . The most commonly affected region is the neck, a condition known as cervical dystonia (CD) or torticollis. Patients suffer from turning or tilting of the head, sometimes combined with tremor-like head movements and neck pain (2) . CD substantially degrades quality of life due to disability related to keeping the head still, neck pain, and social embarrassment (3, 4) . Fortunately, effective therapy is available. Local injections of botulinum toxin provide substantial relief and now are viewed as the treatment of choice (5, 6) .
For most patients with CD, a complete diagnostic workup involving laboratory testing and imaging of the brain or spine typically is unrevealing and considered unnecessary. Instead, the diagnosis rests primarily on the recognition of its characteristic clinical features, and an informed provider can make a diagnosis in a few minutes. Despite the ease of diagnosis, many patients report seeing multiple providers over many years and trying many ineffective treatments before reaching a diagnosis and receiving effective therapy. The purpose of the present study was to examine how long it takes to reach a diagnosis of CD after symptom onset.
Methods
Between March 2011 and January 2012, 146 consecutive patients with CD were recruited prospectively from Movement Disorders Clinic at Emory University. To be eligible for the study, participants had to be diagnosed by an experienced neurologist with training in movement disorders with idiopathic isolated CD and be 18 years or older. Patients with psychogenic and drug-induced CD were excluded. Each participant completed a questionnaire to determine the interval between symptom onset and diagnosis, the number and types of medical providers seen, and interventions applied. The study was approved by the Emory Institutional Review Board and all participants gave written informed consent.
Results
Of 146 consecutive patients who met inclusion criteria, 108 agreed to participate. Of those who declined, 30 indicated they did not have enough time to complete the questionnaire, and 8 cited privacy concerns.
The mean age at study enrollment was 61.4 years old (range 34-85) and 80% were female. The mean age at symptom onset was 47.0 years (range 19-75) with a mean duration of 14.4 years (range 0-58). The mean interval from symptom onset until diagnosis was 43.7 months (range 0-336). To determine if this delay to diagnosis was being driven by participants who had disease onset many years ago prior to more widespread recognition of CD, the data were examined in two ways. First, the duration of illness was correlated with the length of time required to reach a diagnosis. This analysis showed only weak correlation (R 2 =0.17), suggesting that patients with the longest duration of illness were not necessarily experiencing the longest time to diagnosis ( Figure 1 ). Second, participants were stratified according to disease duration and the whole group divided into two at the median, which was 10 years. The group with disease duration ≤10 years experienced more rapid diagnosis ( Figure 2 ). The mean time to diagnosis was 14.8 months in this group, compared to 73.8 months in the group with duration of more than 10 years (p<0.001 by independent t-test). These results imply shorter times to reach diagnosis in the last decade.
Prior to receiving a diagnosis, the 108 participants in the study saw a mean of 3.5 providers (range 0-12). Participants with disease duration ≤10 years saw a mean of 3.0 providers, (range 0-12) while those with disease duration >10 saw a mean of 3.9 providers (range 1-12), a difference that was statistically significant (p<0.001). Not surprisingly, most saw their primary care provider (62% of all cases) prior to receiving a diagnosis (Table 1) . However, an unexpectedly large number of patients also saw at least one (89% of all cases) or at least two (36% of all cases,) neurologists before reaching a diagnosis. These results imply poor recognition of CD, even among neurologists.
The majority (63%) of participants tried a variety of oral medications prior to starting botulinum toxin treatments, with only a minority reporting partial or temporary relief. Overall, patients started botulinum toxin therapy a mean 6.8 years (range 0-36) after the onset of symptoms, and 97% of patients were still receiving botulinum toxin as therapy at study entry. Patients with disease duration of ≤10 years started botulinum toxin therapy after a mean of 1.1 years (range 0-4) while those with disease duration >10 years started receiving these injections after a mean of 12.5 years (range 0-36).
Discussion
Despite being the most common form of dystonia with clinical characteristics that can be easily recognized by an educated examiner, CD is not readily diagnosed. Although there have been improvements in the past decade, the results of this study imply that patients still see multiple providers after symptom onset and wait more than a year before reaching a diagnosis. There are many potential reasons for the delays in diagnosis. These reasons may include poor awareness of the many different motor manifestations of CD, such as tonic, phasic and tremor-dominant phenotypes. They may also include prominent complaints of pain leading to concerns for musculoskeletal causes that are evaluated with imaging studies of the neck, which may reveal misleading coincidental structural abnormalities of the spine. The development of formal diagnostic criteria for CD along with studies exploring the reasons for delayed diagnosis seem an important step towards shortening times to diagnosis.
The current study suffers some obvious limitations. As a single site study, the most important one is a referral bias. Because patients were recruited from a tertiary care center, it is possible that many had unusual manifestations that were particularly hard to recognize. However, the current study population had clinical features very similar to reports from other centers (7-10), making this type of bias unlikely. A more likely bias is ascertainment, with exclusion of patients with milder disease who may not be recognized to have CD even after many years. These cases may not yet have been referred for diagnosis and management. In this case, it is likely that the current study underestimates the time required to reach diagnosis. Obtaining timely appointments in our tertiary care center should not present a barrier to patients in the current study as it might for studies in more rural locations where such centers might have fewer provides with long wait times for appointments and extensive travel distances, although we cannot rule out financial barriers placed by insurance providers.
Another limitation of our study is that it is not possible to determine what proportion of the total time to reach diagnosis involved the time patients waited before seeking medication attention versus the time providers took to reach a diagnosis. However, the observation that patients saw an average of 3.5 providers argues that a substantial proportion of this time elapsed after seeking initial medical attention. A final limitation of the current study involves recall bias, since information was collected from patients many years after symptom onset and diagnosis. Such a bias is difficult to exclude without collecting and reviewing historical records going back for several decades, many of which were not available.
Although the current study suffers some methodological limitations, the results are consistent with a similar study in Canada, which revealed an even longer mean lag time of 6.4 years between symptom onset and diagnosis, with patients visiting an mean of 3.3 medical providers before reaching a diagnosis and receiving optimal treatment (11) . Similar results recently were presented in abstract form for Australia, where a survey of 48 patients revealed an average of 6.8 years from symptom onset to diagnosis (12) . Obviously, results from Canada and Australia cannot be extrapolated to all countries, because accessing the health care systems varies in different countries, with potentially long delays in seeking or receiving medical attention for patients who live in rural areas far from experience providers. However, the results from all three studies all point to lengthy delays in reaching a diagnosis.
Early recognition of the symptoms and signs of CD is important because effective treatment is available. Many patients receive muscle relaxants and analgesics, which may attenuate the problem but rarely solve it. The current treatment of choice involves local injections with botulinum toxin (5, 6) . When administered by experienced providers, the majority of patients receive substantial relief and improved quality of life. One of the consequences of delayed diagnosis is that many patients are now turning to internet resources such as YouTube, where other individuals may present videos of their own problems as examples (13) . In a recent study of these videos (13) , the dystonias were among the most common movement disorders viewed on YouTube. Unfortunately, the majority of the videos were considered by an expert panel to be examples of psychogenic dystonia, suggesting that many patients are obtaining unreliable information from the internet. Better recognition among medical providers seems essential for proper diagnosis and more rapid institution of effective treatment.
A larger, multicenter, population-based study with complete review of medical records would be needed to address some of the limitations of the available studies. A larger study could also be useful to identify the types of providers or regions in the world where education regarding CD might have the greatest impact. Since most patients first seek attention from their primary care providers, this audience seems particularly important. Fortunately, a simple 5 item screening questionnaire is available with high sensitivity and specificity to aid in the diagnosis of CD (14) , and video demonstrations of the key features are available through online resources (e.g. www.neurotoxininstitute.com). While education directed towards primary care seems intuitively valuable, our results imply that education should be also directed towards neurologists, since many patients saw more than one before reaching a diagnosis. Considerable efforts now are directed towards educating all types of providers regarding the application of treatments, but it seems that more education regarding recognition and diagnosis are still needed. Scatter plot of duration of illness versus the time it took to reach a diagnosis. All cases were plotted individually and the correlation established by linear regression. Modified survival plot of the time it took to reach a diagnosis versus the proportion of cases diagnosed, divided by median duration of illness of 10 years.
